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$f:R^{2}arrow R^{2}$ ( 2)
( ) $\pi/4$ (
$)$
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$(f(x),$ $g(x))$ $:= \int_{0}^{1}f(x)g(x)dx$ $f(x),$ $g(x)$ $P_{n)}$
$\{1, x, x^{2}, \ldots.x^{n}\}$ $Gran\iota$-Schnnidt $\sin(x)$
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$\Pi\backslash$ :Sage notebook 1
Gram-Schmidt orthogonalization
This $|S$ an $e\cross amp|e$ of Gram-SChmidt $O$ hogonalIZation in ave $tor$ SpaCe$S$ define by






def $innerprod_{-}integration_{-}0_{-}1(a, b)$ :
return integrate $(a^{\star}b, (\cross, 0,1))$
:
$\Vert a\Vert:=\sqrt{\langle a,a\rangle}.$
def mynorm$(a, inner_{-}product_{-}function)$ :






$(V, \langle, \rangle)$ $(vl, . . . , v_{m})$
orthonorma $I$ system $(e_{1}, \ldots, e_{m})$ Gram-Schmidt
$e_{j}:= \frac{f_{j}}{\Vert f_{j}\Vert}, f_{j}=v_{j}-\sum_{k=1}^{j-1}\langle v_{j}, e_{k}\rangle e_{k}, (j=1, \ldots, m)$







$V$ $U$ $P_{U}$ : $V=U\oplus U^{\perp}arrow U$ orthogonal
projection ( ) $f\in V$ $P_{U}(f)$ $(e_{1}, \ldots, e_{m})$ $U$
orthonormal basis :
$P_{U}(f):= \sum_{j=1}^{m}\langle f, e_{j}\rangle e_{j}.$
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$\sin(x)$
def $innerprod_{-}integration_{-}minus_{-}pi_{-}pi(a, b)$ :





$(plot(\sin_{-}appro\cross, (\cross, - pi, pi)$ , legend-label $=^{1}$ approx. ’) plot $(\sin(\cross),$ $(x$ , -pi,
pi), color $=^{1}$ red‘, linestyle $=\prime--$ ‘, legend-label $=$ ’ $ $\backslash$sin$’) $)$ . show(figsize $=5$ )
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$\frac{1}{120}x^{5}-\frac{1}{6}x^{3}+x$
( ), $\sin(x)$ ( ), Taylor
( ) Taylor
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